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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the aligning 
in the excellent yield by enabling the setting of 
optimum scanning speed for the fabrication process 
condition such as wafer flatness and ensuring 
compatibility of high level aligning performance and 
productivity. 

SOLUTION: Prior to actual aligning, a focus leveling 
orbit of the wafer surface is obtained to estimate 
relative positional error between a reticle stage and 
wafer stage 2 when such orbit is used. Moreover, 
after the expected vaiue of moving average/moving 
standard deviation of synchronization error is 
respectively calculated for a plurality of the 
representative scanning speeds with a scanning 

speed calculating means 8 3 the maximum scanning speed satisfying a threshold vaiue of 
synchronization error depending on the process is obtained for each shot, exposure 
depending on such scanning speed is set again, thereby displaying the scanning speed of 
every one shot preset actually to a console 8. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the projection aligner which exposes and imprints the predetermined pattern drawn by 
the substrate side to a wafer side the 1st drive which holds said substrate and is scanned along a 
scanning direction, and the 2nd drive which holds said wafer and is scanned along a scanning 
direction — ** — Carry out the scan drive of said 1st and 2nd drives, and the expected value of the 
relative-position deflection of said 1st drive and said 2nd drive is computed based on said wafer side 
configuration. The projection aligner characterized by having the controller which sets the scan 
speed of said 1st and 2nd drives at the time of scan exposure as adjustable for every one exposure 
with said expected value. 

[Claim 2] In the projection aligner which exposes and imprints the predetermined pattern drawn by 
the substrate side to a wafer side The 1st drive which holds said substrate and is scanned along a 
scanning direction, and the 2nd drive which holds said wafer and is scanned along a scanning 
direction, Carry out the scan drive of said 1st and 2nd drives, and the expected value of the relative- 
position deflection of said 1st dri ve and said 2nd drive is computed based on said wafer side 
configuration. The projection aligner characterized by having the controller which sets up 
automatically the scan speed of said 1st and 2nd drives at the time of scan exposure for every one 
exposure with said expected value. 

[Claim 3] Said wafer side configuration is a projection aligner according to claim 1 or 2 
characterized by being what measured by the scan drive of said 1st and 2nd drives before actual 
exposure, 

[Claim 4] A projection aligner gi ven in any 1 term of claims 1-3 characterized by performing the 
focus and leveling measurement to said wafer side configuration, and computing the expected value 
of said relative-position deflection using the measurement result concerned. 
[Claim 5] It is the projection aligner according to claim 3 characterized by performing said scan 
drive before exposure every [ said every one wafer and ] two or more sheets. 

[Claim 6] In the projection aligner which exposes and imprints the predetermined pattern drawn by 
the substrate side to a wafer side The 1st drive which holds said substrate and is scanned along a 
scanning direction, and the 2nd drive which holds said wafer and is scanned along a scanning 
direction, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projection aligner for mainly forming a 
semiconductor device, the projection exposure approach, and the manufacture approach of a 
semiconductor device. 
[0002] 

[Description of the Prior Art] After positioning conventionally the stage in which the wafer was 
carried in a flat surface as a projection aligner, the serial migration mold aligner (the so-called 
stepper) which repeats exposure was in use, However, in recent years, the substrate (reticle) which 
drew the circuit pattern, and the wafer were carried in the stage which corresponds, respectively with 
detailed-izing of a semiconductor circuit, the so-called scan (scan) aligner which exposes both sides 
while carrying out a synchronous scan has appeared, and the installation to a mass-production 
process has been activating. Thus, it is also a cause that the description peculiar to scanning exposure 
of a scanning aligner being able to take the large exposure field compared with a stepper, and 
tending to make contrast uniform as a reason a scanning aligner is gaining power instead of a stepper 
is becoming clear. 

[0003] The outline configuration of a scanning aligner is shown in drawing 10 . As the light source 
10, KrF excimer laser is used well. The exposure light from the light source 10 is fabricated in the 
illumination-light study system 11, and is irradiated on the substrate (reticle) 13 held on the reticle 
stage 12 through the slit whose width of face is about several mm. The light which furthermore 
passed along projection optics 14 reaches the wafer 16 held on the wafer stage 15. At this time, the 
bigger exposure field than slit width can be obtained by moving the wafer stage 1 5 and a reticle stage 
12 to hard flow with constant speed. Making it moving to hard flow here is for projection optics 14 
to reverse an image. 

[0004] As for a reticle stage 12 and the wafer stage 15, the location of the advancing-side-by-side 
direction is measured by the precision using the laser length measuring machines 17 and 18. 
Moreover, about the direction of a vertical, the focal detection system 19 detects the relative distance 
of a wafer front face and the exposure image surface, and based on the obtained focal measurement 
value, the wafer stage 15 is driven so that a wafer front face may be made in agreement with the 
exposure image surface. Wafer 15 front face needs to be in agreement with the exposure image 
surface in the field irradiated through a slit, therefore the wafer stage 15 must be driven in a Z 
direction (focus) and the direction of a tilt (leveling), this — one of the descriptions of a scanning 
aligner ~ it is — the inside of a chip ~ texture warm focal leveling is possible — etc. — it has led to 
the advantage. 
[0005] 

[Problem(s) to be Solved by the Invention] In the scanning aligner, it is known that the horizontal 
relative-position error of the reticle stage 12 and the wafer stage 15 which carry out a synchronous 
scan, and the so-called synchronization error will be greatly concerned with the exposure engine 
performance. If it adds, the slit internal transmigration average of a synchronization error 
corresponds to a gap of the image exposed, i.e., distortion, and, similarly migration standard 
deviation corresponds to the contrast of an image. Therefore, if it is in the semi-conductor 
manufacture process that detailed-ization progresses, it is one big technical technical problem how 
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this synchronization error is made small 

[0006] On the other hand, although the focal leveling drive under scanning exposure is indispensable 
in a scanning aligner as mentioned above, a synchronization error is degraded on the contrary by 
these drives in many cases, since especially a leveling drive is performed with a scanning drive on 
the wafer stage 15 — omega x a direction drive — direction [ of y ], or omegay a direction drive — the 
direction of X -- as — it is easy to affect a synchronization error as other components. Although it 
cannot be overemphasized that a control compensator is designed so that the effect of other 
components may be reduced by making full use of various control techniques, the actual amount of 
focal leveling drives is difficult to depend for the profile irregularity of the wafer which should be 
exposed, or a wafer on the display flatness of the wafer chuck which carries out adsorption 
maintenance greatly, and to cover all only by the control technique. 

[0007] Even if especially the display flatness of a wafer has a difference with a semi-conductor 
manufacture process or production lot and it uses the same aligner, it is very difficult to manage so 
that a synchronization error may become below constant value, 

[0008] Moreover, although the productivity in a scanning aligner is raised so that it enlarges scan 
speed, the locus of leveling which should be driven within 1 chip will have a high frequency as this 
result. Generally, by actuator control systems, such as a stage, the flattery engine performance cannot 
but deteriorate as a frequency becomes high, and the effect on other components also cannot but 
become large at coincidence. Therefore, even if it is the case where scan-speed size, then the wafer 
of the same display flatness are used, synchronous precision will deteriorate. 

[0009] thus, scan speed --■ a synchronization error — although it had big effect on the exposure engine 
performance through the index, it usually conies out to be set up from factors, such as resist 
sensibility and light exposure, scan speed has it, and the synchronization error had become the 
engine performance which comes to come out so to speak. For this reason, a setup of semi-conductor 
manufacture process conditions took time amount, and it had become the factor which degrades the 
yield according to the difference of the profile irregularity of a wafer, 

[0010] Then, this invention makes it possible to set up the optimal scan speed to manufacture 
process conditions, such as wafer display flatness, and aims at offering the projection aligner and the 
projection exposure approach of reconciling the exposure engine performance and productivity on 
high level, and realizing good exposure of the yield, and the manufacture approach of a 
semiconductor device, 

[001 1] Furthermore, in addition to said purpose, by setting the optimal scan speed as adjustable for 
every one exposure, this invention inhibits the throughput of equipment, i.e., the fall of a throughput, 
makes it possible to raise both the image engine performance and productivity, and aims at offering 
the projection aligner and the projection exposure approach of realizing the high yield, and the 
manufacture approach of a semiconductor device. 
[0012] 

[Means for Solving the Problem] The 1st drive which the projection aligner of this invention exposes 
and imprints the predetermined pattern drawn by the substrate side to a wafer side, holds said 
substrate, and is scanned along a scanning direction. Hold said wafer and it has the 2nd drive 
scanned along a scanning direction. Carry out the scan drive of said 1st and 2nd drives, and the 
expected value of the relati ve-position deflection of said 1st drive and said 2nd drive is computed 
based on said wafer side configuration. It is characterized by setting the scan speed of said 1st and 
2nd drives at the time of scan exposure as adjustable for every one exposure with said expected 
value. 

[0013] The 1st drive which the projection aligner of this invention exposes and imprints the 
predetermined pattern drawn by the substrate side to a wafer side, holds said substrate, and is 
scanned along a scanning direction, Hold said wafer and it has the 2nd drive scanned along a 
scanning direction, Carry out the scan drive of said 1st and 2nd drives, and the expected value of the 
relative-position deflection of said 1st dri ve and said 2nd drive is computed based on said wafer side 
configuration. It is characterized by setting up automatically the scan speed of said 1st and 2nd 
dri ves at the time of scan exposure for every one exposure with said expected value. 
[0014] Said wafer side configuration is measured by the scan drive of said 1st and 2nd drives before 
actual exposure in one mode of the projection aligner of this invention. 
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[0015] In one mode of the projection aligner of this invention, the focus and leveling measurement to 
said wafer side configuration are performed, and the expected value of said relative-position 
deflection is computed using the measurement result concerned, 

[0016] In one mode of the projection aligner of this invention, said scan drive before exposure is 
performed every [ said every one wafer and ] two or more sheets, 

[0017] The 1st drive which the projection aligner of this invention exposes and imprints the 
predetermined pattern drawn by the substrate side to a wafer side, holds said substrate, and is 
scanned along a scanning direction, The 2nd drive which holds said wafer and is scanned along a 
scanning direction, The error estimation machine which carries out the scan drive of said 1st and 2nd 
drives, and computes the expected value of the relative-position deflection of said 1st drive and said 
2nd drive based on said wafer side configuration, It has the scan speed setter which sets the scan 
speed of said 1st and 2nd drives at the time of scan exposure as adjustable for every one exposure 
with said expected value, 

[0018] The 1st drive which the projection aligner of this invention exposes and imprints the 
predetermined pattern drawn by the substrate side to a wafer side, holds said substrate, and is 
scanned along a scanning direction, The 2nd drive which holds said wafer and is scanned along a 
scanning direction, The error estimation machine which carries out the scan drive of said 1st and 2nd 
drives, and computes the expected value of the relative-position deflection of said 1st drive and said 
2nd drive based on said wafer side configuration, It is characterized by having the scan speed setter 
which sets up automatically the scan speed of said 1st and 2nd drives at the time of scan exposure for 
every one exposure with said expected value, 

[0019] Said wafer side configuration is measured by the scan drive of said 1st and 2nd drives before 
actual exposure in one mode of the projection aligner of this invention. 
[0020] In one mode of the projection aligner of this invention, said error estimation machine 
performs the focus and leveling measurement to said wafer side configuration, and computes the 
expected value of said relative-position deflection using the measurement result concerned. 
[0021] In one mode of the projection aligner of this invention, said scan drive before exposure is 
performed every [ said every one wafer and ] two or more sheets. 

[00221 The 1st drive which the projection exposure approach of this invention is the technique of 
exposing and imprinting the predetermined pattern drawn by the substrate side to a wafer side, holds 
said substrate, and is scanned along a scanning direction, The 2nd drive which holds said wafer and 
is scanned along a scanning direction is faced carrying out drive control. Carry out the scan drive of 
said 1st and 2nd drives, and the expected value of the relative-position deflection of said 1st drive 
and said 2nd drive is computed based on said wafer side configuration. It is characterized by setting 
the scan speed of said 1st and 2nd drives at the time of scan exposure as adjustable for every one 
exposure with said expected value. 

[0023] The 1st drive which the projection exposure approach of this invention is the technique of 
exposing and imprinting the predetermined pattern drawn by the substrate side to a wafer side, holds 
said substrate, and is scanned along a scanning direction, The 2nd drive which holds said wafer and 
is scanned along a scanning direction is faced carrying out drive control. Carry out the scan drive of 
said 1st and 2nd drives, and the expected value of the relative-position deflection of said 1st dri ve 
and said 2nd drive is computed based on said wafer side configuration. It is characterized by setting 
up automatically the scan speed of said 1st and 2nd dri ves at the time of scan exposure for every one 
exposure with said expected value. 

[0024] In one mode of the projection exposure approach of this invention, said wafer side 
configuration is measured by the scan drive of said 1st and 2nd drives before actual exposure, 
[0025] In one mode of the projection exposure approach of this invention, the focus and leveling 
measurement to said wafer side configuration are performed, and the expected value of said relative- 
position deflection is computed using the measurement result concerned. 

[0026] In one mode of the projection exposure approach of this invention, said scan drive before 
exposure is performed every [ said every one wafer and ] two or more sheets. 
[0027] The 1st drive which the projection exposure approach of this invention is the technique of 
exposing and imprinting the predetermined pattern drawn by the substrate side to a wafer side, holds 
said substrate, and is scanned along a scanning direction, The 2nd drive which holds said wafer and 
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is scanned along a scanning direction is faced carrying out drive control. The process which carries 
out the scan drive of said 1st and 2nd drives, and computes the expected value of the relative- 
position deflection of said 1st drive and said 2nd drive based on said wafer side configuration, It is 
characterized by having the process which sets the scan speed of said 1st and 2nd drives at the time 
of scan exposure as adjustable for every one exposure with said expected value, 
[0028] The 1st drive which the projection exposure approach of this invention is the technique of 
exposing and imprinting the predetermined pattern drawn by the substrate side to a wafer side, holds 
said substrate, and is scanned along a scanning direction. The 2nd drive which holds said wafer and 
is scanned along a scanning direction is faced carrying out drive control. The process which carries 
out the scan drive of said 1st and 2nd drives, and computes the expected value of the relative- 
position deflection of said 1st drive and said 2nd drive based on said wafer side configuration, It is 
characterized by having the process which sets up automatically the scan speed of said 1st and 2nd 
drives at the time of scan exposure for every one exposure with said expected value. 
[0029] In one mode of the projection exposure approach of this invention, a scan speed is set up 
based on the comparison with said expected value in each exposure, and the synchronization error 
acquired by actual exposure in the process which sets up said scan speed automatical ly for every one 
exposure. 

[00301 In one mode of the projection exposure approach of this invention, said wafer side 
configuration is measured by the scan drive of said 1st and 2nd drives before actual exposure, 
[0031] In one mode of the projection exposure approach of this invention, the focus and leveling 
measurement to said wafer side configuration are performed, and the expected value of said relative- 
position deflection is computed using the measurement result concerned. 

[0032] In one mode of the projection exposure approach of this invention, said scan drive before 
exposure is performed every [ said every one wafer and ] two or more sheets, 
[0033] The 1st drive which the projection aligner of this invention exposes and imprints the 
predetermined pattern drawn by the substrate side to a wafer side, holds said substrate, and is 
scanned along a scanning direction, Said wafer is held, it has the 2nd drive scanned along a scanning 
direction, the scan drive of said 1st and 2nd drives is carried out before scan exposure, and it is 
characterized by using the measurement result and predicting the relative-position deflection of said 
1st drive at the time of scan exposure, and said 2nd drive. 

[0034] The projection aligner of this invention sets like 1 voice, and scan control of said 1st and 2nd 

drives is performed based on the prediction result of said relative-position deflection, 

[0035] The projection aligner of this invention sets like 1 voice, said scan drive performs a focus and 

leveling measurement, and said relative-position deflection is predicted using the measurement result 

concerned. 

[0036] The projection aligner of this invention sets like 1 voice, and said scan drive is performed 
every [ said every one wafer and ] two or more sheets. 

[0037] The 1st drive which the projection aligner of this invention exposes and imprints the 
predetermined pattern drawn by the substrate side to a wafer side, holds said substrate, and is 
scanned along a scanning direction, The 2nd drive which holds said wafer and is scanned along a 
scanning direction, The error estimation machine which carries out the scan drive of said 1st and 2nd 
drives before scan exposure, uses the measurement result, and presumes the relative-position error of 
said 1st drive at the time of scan exposure, and said 2nd drive, It is characterized by having a scan 
speed calculation means to compute the deflection of said relative-position error presumed with said 
error estimation vessel corresponding to each predetermined scan speed, 

[0038] One mode of the projection aligner of this invention performs scan control of said 1st and 2nd 
drives based on said deflection computed by said scan speed calculation means corresponding to said 
each scan speed and it. 

[0039] One mode of the projection aligner of this invention chooses the scan speed optimal [ from ] 
among said each scan speed by which said deflection was computed, and performs scan control of 
said 1st and 2nd drives based on the scan speed concerned. 

[0040] The projection aligner of this invention sets like 1 voice, and said error estimation machine 
performs a focus and leveling measurement by said scan drive, and predicts said relative-position 
error using the measurement result concerned. 
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[0041] The projection aligner of this invention sets like 1 voice, and said scan drive with said error 
estimation machine is performed every [ said every one wafer and j two or more sheets, 
[00421 The 1st drive which the projection exposure approach of this invention is the approach of 
exposing and imprinting the predetermined pattern drawn by the substrate side to a wafer side, holds 
said substrate, and is scanned along a scanning direction, The 2nd drive which holds said wafer and 
is scanned along a scanning direction is faced carrying out drive control The scan drive of said 1st 
and 2nd drives is earned out before scan exposure, and it is characterized by using the measurement 
result and predicting the relative-position deflection of said 1st drive at the time of scan exposure, 
and said 2nd drive. 

[0043] One mode of the projection exposure approach of this invention performs scan control of said 
1st and 2nd drives based on the prediction result of said relative-position deflection. 
[0044] One mode of the projection exposure approach of this invention performs a focus and 
leveling measurement by said scan drive, and predicts said relative-position deflection using the 
measurement result concerned. 

[0045] The projection exposure approach of this invention sets like 1 voice, and said scan drive is 
performed every [ said every one wafer and ] two or more sheets. 

[0046] The 3 st drive which the projection exposure approach of this invention is the approach of 
exposing and imprinting the predetermined pattern drawn by the substrate side to a wafer side, holds 
said substrate, and is scanned along a scanning direction. The 2nd drive which holds said wafer and 
is scanned along a scanning direction is faced carrying out drive control. The process which carries 
out the scan drive of said 1st and 2nd drives before scan exposure, uses the measurement result, and 
presumes the relative-position error of said 1st drive at the time of scan exposure, and said 2nd drive, 
It is characterized by having the process which computes the deflection of said relative-position error 
presumed with said error estimation vessel corresponding to each predetermined scan speed. 
[0047] One mode of the projection exposure approach of this invention performs scan control of said 
1st and 2nd drives based on said deflection computed corresponding to said each scan speed and it. 
[0048] One mode of the projection exposure approach of this invention chooses the scan speed 
optimal [ from ] among said each scan speed by which said deflection was computed, and performs 
scan control of said 1st and 2nd drives based on the scan speed concerned, 
[0049] One mode of the projection exposure approach of this invention performs a focus and 
leveling measurement by said scan drive, and predicts said relative-position error using the 
measurement result concerned. 

[0050] The projection exposure approach of this invention sets like 1 voice, and said scan drive is 
performed every [ said every one wafer and ] two or more sheets. 

[0051] The manufacture approach of the semi conductor device of this invention is charac terized by 
having the step which applies sensitive material to a wafer side, the step which exposes a 
predetermined pattern according to each process of said projection exposure approach to said wafer- 
side where said sensitive material was applied, and the step which develops said sensitive material 
with which exposure of said predetermined pattern was performed. 

[0052] The storage of this invention is stored possible [ computer reading of the program for 
performing each process of said projection exposure approach ]. 

[0053] The storage of this invention is stored possible [ computer reading of the program for 
performing each step of the manufacture approach of said semiconductor device ]. 
[0054] 

[Function] In addition to parameters, such as resist sensibility and lieht exposure, in the projection 
aligner of this invention, a scan speed is specified by making relative-position deflection of the 1st 
drive and the 2nd drive into a constraint. By this, synchronous precision of the 1st drive and the 2nd 
drive is set to one of the decision criteria of the scan speed chosen, and becomes possible [ choosing 
the optima] scan speed corresponding to the exposure process concerned ], and the maximum 
productivity can be acquired while maintaining the exposure engine performance excellently. 
[0055] Furthermore, in the projection aligner of this invention, by specifying said scan speed to 
adjustable (automatic) for every one exposure, the respectively optimal scan speed can be set up for 
every exposure, and it becomes possible to obtain the greatest throughput corresponding to the 
conditions given with an expected synchronous precision. 
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[0056] 

[Embodiment of the Invention] It explains to a detail, referring to a drawing hereafter about many 
operation gestalten which applied this invention. 

[0057] (1st operation gestalt) Drawing 1 is the block diagram showing the outline configuration of 
the scanning aligner of the 1st operation gestalt by this invention, In drawing 1 , 1 is a reticle stage as 
the 2nd drive, 2 is a wafer stage as the 1st drive, and both do a synchronous scan, 3 is a focal 
detection system and carries out multipoint measurement of the relative distance of the wafer front 
face and the image surface to scan within a chip. 4 is a stage control system which manages control 
of a reticle stage 1 and the wafer stage 2, and the synchronousr-control section is also contained in 
this. 5 is a synchronous error estimation machine and 6 is a scanning speed setter. With the system 
controller 7 containing the synchronous error estimation machine 5 and the scanning speed setter 6, 
scan speed, other exposure conditions, etc. are set up, and a console 8 takes charge of a user interface 
with an operator. 

[0058] Hereafter, according to the flow chart of drawing 2 , the scanning exposure approach is 
explained with the function of the scanning aligner of this operation gestalt. 
[0059] Steps S1-S5: Perform scanning actuation at all the shots on a wafer in advance of real 
exposure. Here, a focal drive is not performed, but only focal measurement is performed, and two or 
more focal measurement values in a point are obtained in a shot. At this time, it asks for synchronous 
precision, and also its moving average and migration standard deviation from the relative-position 
error of a wafer stage and a reticle stage. 

[0060] Step S6-S8: The wafer side configuration in a shot is searched for from the focal 
measurement value obtained in S1-S5. A wafer side configuration can be searched for still more 
correctly by removing the already exposed resist level difference using the technique currently 
indicated at this time, for example, JP,09-045608,A. 

[0061] Then, the focal leveling orbit over this configuration is searched for from the wafer side 
configuration acquired at step S6. 

[0062] Step S9, S10: With the synchronous error estimation vessel 5, presume the relative-position 
error of the reticle stage at the time of using the drive orbit acquired at step S7, and the wafer stage 2, 
and calculate the expected value of the moving average and migration standard deviation of a 
synchronization error from typical scan-speed two or more passages, respectively further. 
[0063] Step SI 1 : In the console 8, the threshold of the synchronization error corresponding to a 
process is given beforehand. Each the exposure (shot) of every is asked for the maximum scan speed 
which fills this threshold with the scanning speed setter 6, and the light exposure according to it etc. 
is reset. 

[0064] Step SI 2: Start scanning exposure actuation on the conditions set up at step Sll. The scan 
speed in every actually set-up shot is displayed on a console 8. 

[0065] Sample shot scan actuation in steps S1-S5 may be performed for every wafer, and it can be 
freely set once etc. as two or more wafers for every 1 time or lot. 

[0066] Step S9- Sll is further explained to a detail. The effect on the so-called other components 
like effect in the advancing-side-by-side direction when carrying out the tilt drive of the stage 
generally can be specified as the transfer characteristics from the excitation input when exciting in 
the direction of a tilt to the system deviation of the advancing-side-by-side direction, i.e., frequency- 
characteristics G 5 (s). Furthermore, this property usually shows low-pass differential and a quantity 
region integral property as shown in drawing 3 . Frequency characteristics are peculiar to a stage 
unit, and it is possible to ask with a very sufficient precision by frequency analysis count according 
to an FFT analyzer or it. Therefore, this property is searched for beforehand and it can calculate 
correctly according to the sequence of the block diagram shown in drawing 4 , the output, i.e., 
advancing-side-by-side direction system deviation, at the time of inputting the focal leveling orbit for 
which this was asked at step S7. A focal leveling orbit is prescribed by the shape of wafer surface 
type, and the configuration is always an analog only by the time-axis changing in proportion to scan 
speed to each scan speed, since it is the same, Therefore, the system deviation in each scan speed can 
be searched for by the repeat of the same procedure. Although the case where a tilt drive was carried 
out was described here, it cannot be overemphasized that it asks in a procedure with the same said of 
the case where a focal drive is carried out. If the expected value of the system deviation when 
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carrying out a focal leveling drive is acquired, the expected value of the synchronous precision in the 
time of real exposure can he calculated by considering as a part which deteriorates to the 
synchronization error in the condition acquired at steps S1-S5 that there is no focal leveling drive. 
[0067] Consequently, it becomes possible to expect the synchronization error over each scan speed 
correctly. In step SI 1, since an adjustable setup of the maximum scan speed which fills the set-up 
synchronous precision threshold can be carried out for every shot, the greatest throughput 
corresponding to the given conditions can be obtained. 

[0068] If this situation is illustrated, it will become like drawing 5 . Thus, the synchronization error 
acquired to scan speed shows a monotone upward tendency, Therefore, if the threshold of the 
synchronous precision needed in a semi-conductor manufacture process is set up, the greatest scan- 
speed V which fills this can be chosen. 

[0069] As explained above, according to the scanning aligner of the 1st operation gestalt, it can make 
it possible to set up the optimal scan speed to manufacture process conditions, such as wafer display 
flatness, the exposure engine performance and productivity can be reconciled on high level, and 
good exposure of the yield can be realized. 

[0070] Furthermore, according to this operation gestalt, by setting the optimal scan speed as 
adiustable for every one exposure, the throughput of equipment, i.e., the fall of a throughput, can be 
inhibited, it can make it possible to raise both the image engine performance and productivity, and 
the high yield can be realized, 

[0071] Next, an example using the projection aligner explained using drawing 2 of the manufacture 
approach of a semiconductor device (semiconductor device) is explained, 
[0072] Drawin g 6 shows the flow of the production process of semiconductor devices 
(semiconductor chips, such as IC and LSI, or a liquid crystal panel, CCD, etc.). First, the circuit 
design of a semiconductor device is performed at step 1 (circuit design). The mask in which the 
designed circuit pattern was formed is manufactured at step 2 (mask manufacture). On the other 
hand, at step 3 (wafer manufacture), a wafer is manufactured using ingredients, such as silicon. Step 
4 (wafer process) is called a last process, and forms an actual circuit on a wafer with a 
photolithography technique using the mask and wafer which were prepared like the above. The 
following step 5 (assembly) is called a back process, is a process semiconductor-chip-ized using the 
wafer produced by step 4, and includes processes, such as the Assen Puri process (dicing, bonding) 
and a PAKKE zinc process (chip enclosure). At step 6 (inspection), the check test of the 
semiconductor device produced at step 5 of operation, an endurance test, etc. are inspected. A 
semiconductor device is completed through such a process and this is shipped (step 7). 
[0073] Drawing 7 shows the detailed flow of said wafer process. The front face of a wafer is 
oxidized at step 1 1 (oxidation). An insulator layer is formed in a wafer front face at step 12 (CVD). 
At step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a wafer. Ion is 
driven into a wafer at step 14 (ion implantation). A sensitization agent is applied to a wafer at step 15 
(resist processing). At step 16 (exposure), printing exposure of the circuit pattern of a mask is carried 
out with the scanning aligner mentioned above at a wafer, The exposed wafer is developed at step 17 
(development). At step 18 (etching), parts other than the developed resist image are shaved off. The 
resist which etching was completed and became unnecessary is removed at step 19 (resist 
exfoliation). By carrying out by repeating these steps, a circuit pattern is formed on a wafer 
multiplex, 

[0074] If this manufacture approach is used, the semiconductor device of a high degree of integration 
for which manufacture was conventionally difficult can be conjointly manufactured easily [ the yield 
is good and ] and certainly with many effectiveness that a scanning aligner does so, 
[0075] (2nd operation gestalt) Then, the 2nd operation gestalt of this invention is explained. Here, 
step S 1 3 which does a study-function so is added to the exposure approach stated to the 1st with the 
operation gestalt. 

[0076] Step S12': Start scanning exposure actuation on the conditions set up at step SI 1. The scan 
speed in every actually set-up shot is displayed on a console 8, and the synchronization error when 
actually exposing to coincidence is recorded on it for every shot, 
[0077] Step S When 13:1 wafer processings are completed, the expected value of the 
synchronization error calculated before exposure in each shot is compared with the synchronization 
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error which was actually exposed and was acquired. A setup which lowers scan speed when only the 
part which balances it when less than expected value gathers scan speed and deteriorates from 
expected value is performed in the next wafer processing, 

[0078] If a scan-speed setup is once carried out with the wafer of a lot head by providing such a 
learning function and two or more wafers processing will be performed, asymptotic will be mostly 
carried out to an optimum value. 

[0079] Or it is also possible to set up conservative scan speed first, to exclude pretreatment 
equivalent to steps S1-S5, to start real exposure, and to update scan speed automatically by said 
learning function after that. 



[0080] According to the 2nd operation gestalt, in addition to many effectiveness that the 1st 
operation gestalt does so, it becomes possible to acquire the maximum productivity very efficiently, 
maintaining the exposure engine performance. 

[0081] (3rd operation gestalt) As mentioned above, although synchronous precision is a horizontal 
stage relative position and pays its attention to this in the 1st operation gestalt, also perpendicularly, 
it can apply the same view. The system deviation which appears perpendicularly when a focal 
leveling drive is performed is because specifying the contrast of the image exposed is known and the 
allowed value is too prescribed by the view line breadth in a semi-conductor manufacture process 
etc. 

[0082] For that, as the 1st operation gestalt described, what is necessary is to search for the system 
deviation of a focal leveling orbit to a Z direction by the same technique from a focal leveling orbit 
the same with calculating the expected value of synchronous precision from the transfer 
characteristics of drawing 4 , and just to set up scan speed with which are satisfied of the threshold 
specified in a process, and that detail can be easily derived from the 1st operation gestalt. 
[0083] According to the scanning aligner of the 3rd operation gestalt, it can make it possible to set 
up the optimal scan speed to manufacture process conditions, such as wafer display flatness, like the 
1st operation gestalt, the exposure engine performance and productivity can be reconciled on high 
level, and good exposure of the yield can be realized. 

[0084] Furthermore, according to this operation gestalt, by setting the optimal scan speed as 
adjustable for every one exposure, the throughput of equipment, i.e., the fall of a throughput, can be 
inhibited, it can make it possible to raise both the image engine performance and productivity, and 
the high yield can be realized. 

[0085] (4th operation gestalt) Drawin g 8 is the block diagram showing the outline configuration of 
the scanning aligner of the 4th operation gestalt by this invention. In drawing 8 , 3 1 is a reticle stage 
as the 2nd drive, 32 is a wafer stage as the 1st drive, and both do a synchronous scan, 33 is a focal 



detection system and carries out multipoint measurement of the relative distance of the wafer front 
face and the image surface to scan within a chip, 34 is a stage control system which manages control 
of a reticle stage 31 and the wafer stage 32, and the synchronousr-control section is also contained in 
this. 35 is a synchronous error estimation machine and 36 is a scan-speed calculation machine. With 
the system controller 37 containing the synchronous error estimation machine 35 and the scan-speed 
calculation machine 36, scan speed, other exposure conditions, etc. are set up, and a console 38 takes 
charge of a user interface with an operator. 

[0086] Hereafter, according to the flow chart of drawing_9 , the scanning exposure approach is 
explained with the function of the scanning aligner of this operation gestalt. 

[0087] Steps S3 1 -S3 5: Perform scanning actuation in advance of real exposure paying attention to 
two or more shots on a wafer (sample shot). Here, a focal drive is not performed, but only focal 
measurement is performed, and two or more focal measurement values in a point are obtained in a 
shot. At this time, it asks for synchronous precision, and also its moving average and standard 
deviation from the relative-position error of a wafer stage and a reticle stage. 
[0088] Step S36-S38: The wafer side configuration in a shot is searched for from the focal 
measurement value obtained in S31-S35. A wafer side configuration can be searched for still more 
correctly by removing the already exposed resist level difference using the technique currently 
indicated at this time, for example, JP, 09-045608, A. 

[0089] Then, the focal leveling orbit over this configuration is searched for from the wafer side 
configuration acquired at step S36* 
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[0090] Steps S39-S41 : Presume the relative-position error of the reticle stage at the time of using the 
drive orbit acquired at step S7 with the synchronous error estimation vessel 35, and the wafer stage 
2, and calculate the expected value of the moving average and migration standard deviation of a 
synchronization error from typical scan-speed two or more passages with the scan-speed calculation 
vessel 36, respectively further, 

[0091] Step S42: Display the calculation result by steps S39-S41 on a console 38, Scan speed and the 
scan speed with which the operator matched the process concerned based on the expected value of 
the synchronization error acquired in that case are chosen. From the selected scan speed, after setting 
up light exposure etc., scanning exposure actuation is started. 

[0092] Sample shot scan actuation in steps S3 1-33 5 may be performed for every wafer, and it can be 
freely set once etc. as two or more wafers for every 1 time or lot. 

[0093] in addition, like [ steps / S39-S41 ] the explanation which used drawin^.3 and drawin g 4 with 
the 1st operation gestalt For example, the effect on the so-called other components like effect in the 
advancing-side-by-side direction when carrying out the tilt drive of the stage The transfer 
characteristics from the excitation input when exciting in the direction of a tilt to the system 
deviation of the advancing-side-by-side direction, That is, it specifies as frequency-characteristics 
[ of dra wing 3 ] G (s), this property is searched for beforehand, and it can calculate correctly 
according to the sequence of the block diagram shown in drawing.4 , the output, i.e., advancing-side- 
by-side direction system deviation, at the time of inputting the focal leveling orbit for which this was 
asked at step S7. 

[0094] Consequently, it becomes possible to expect the synchronization error over each scan speed 
correctly. In view of conditions, such as for example, exposure line breadth, a setup of choosing scan 
speed to which a synchronization error becomes smaller in the case of thin line breadth etc. with it is 
attained, and selection of the scan speed in step S12 can perform exposure which suited on process 
conditions well [ a high and degree of freedom and ] [ fine ] 

[0095] As explained above, according to the scanning aligner of this operation gestalt, it can make it 
possible to set up the optimal scan speed to manufacture process conditions, such as wafer display 
flatness, the exposure engine performance and productivity can be reconciled on high level, and 
good exposure of the yield can be realized. 

[0096] Furthermore, the semiconductor device of a high degree of integration for which manufacture 
was conventionally difficult can be conjointly manufactured easily [ the yield is good and ] and 
certainly with many effectiveness that a scanning aligner does so, by manufacturing a semiconductor 
device (semiconductor device) like the explanation using drawing 6 and drawing 7 with the 1st 
operation gestalt using the projection aligner of drawing. 8 , 

[0097] (5 th operation gestalt) Then, the 5th operation gestalt of this invention is explained. Here, in 
step S42 of the exposure approach stated to the 4th with the operation gestalt, a rate setup by the 
operator is replaced and this is performed automatically, the synchronization which sets up a 
required synchronous precision beforehand as a threshold to each exposure lot, and was explained 
with the 4th operation gestalt — ****** — what is necessary is just to constitute the system controller 
37 of d rawing 8 so that the largest thing may be automatically chosen among scan speed with which 
are satisfied of the set-up synchronous precision threshold after performing a side Thereby, in 
addition to many effectiveness that the 4th operation gestalt does so, it becomes possible to acquire 
the maximum productivity very efficiently, maintaining the exposure engine performance. 
[0098] In addition, so that the function of the scanning aligner explained in each operation gestalt 
may be realized The means for supplying the program code for operating various kinds of devices 
itself, and its program code to a computer, Each step of the scanning exposure approach (for 
example, step SI of drawi.ng.2. - step 312, step S31 of drawing 9 - step S42), and the means for 
supplying the program code for realizing each step (for example, step 1 of drawing 6 - step 7, step 1 1 
of drawing 7 - step 19) of the manufacture approach of a semiconductor device etc, itself, and its 
program code to a computer — for example The storage which stored this program code belongs 
under the category of this invention. 

[0099] Moreover, in this case, with predetermined regeneration equipment, the program code stored 
in the storage is read and EEPROM operates, As a storage which memorizes this program code, a 
floppy (trademark) disk, a hard disk, an optical disk, a magneto-optic disk, CD-ROM, a magnetic 
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tape, the memory card of a non-volatile, ROM, etc. can be used, for example. 

[0100] Moreover, by performing the program code with which the computer was supplied, also when 
the function of this operation gestalt is not only realized, but the function of this operation gestalt is 
realized in collaboration with OS (operating system) or other application software etc. with which 
the program code is working in a computer, this program code is contained in this invention. 
[0101] Furthermore, after being stored in the memory with which the functional expansion unit by 
which the supplied program code was connected to the functional add-in board and the computer of a 
computer is equipped, a part or all of processing that CPU with which the functional add-in board 
and functional expansion unit are equipped based on directions of the program code is actual 
performs, and the system with which the function of this operation gestalt is realized by the 
processing is also contained in this invention, 



[Effect of the Invention] According to this invention, it can make it possible to set up the optimal 
scan speed to manufacture process conditions, such as wafer display flatness, the exposure engine 
performance and productivity can be reconciled on high level, and good exposure of the yield can be 



[0103] Furthermore, according to this invention, by setting the optimal scan speed as adjustable for 
every one exposure, the throughput of equipment, i.e., the fall of a throughput, can be inhibited, it 
can make it possible to raise both the image engine performance and productivity, and the high yield 
can be realized. 



[0102] 



realized. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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